Although clinical observations suggest that alexithymic individuals have a deficit in their ability to recognize emotional stimuli and that this deficit is not simply due to a problem in verbal labeling, these two hypotheses have not been empirically confirmed. Three hundred eighty participants in a community survey without current or past histories of psychiatric disorder completed two independent measures of alexithymia [the Levels of Emotional Awareness Scale (LEAS) and the Toronto Alexithymia Scale (TAS-20)] and the Perception of Affect Task (PAT), a 140-item measure of the ability to match emotion stimuli. The PAT includes four subtasks that require the subject to match verbal or nonverbal emotion stimuli with verbal or nonverbal emotion responses. The subtasks include matching sentences and words (verbal-verbal), faces and words (nonverbal-verbal), sentences and faces (verbal-nonverbal), and faces and photographs of scenes (nonverbalnonverbal). Across the entire sample, higher (alexithymic) TAS-20 and lower LEAS scores were both correlated with lower accuracy rates on each of the subtasks of the PAT (p < .001), accounting for 10.5% and 18.4% of the variance, respectively. Fifty-one subjects met TAS-20 criteria for alexithymia. Alexithymic individuals scored lower than other subjects on purely nonverbal matching, purely verbal matching, and mixed verbal-nonverbal matching (all p < .001). These results suggest that alexithymia is associated with impaired verbal and nonverbal recognition of emotion stimuli and that the hallmark of alexithymia, a difficulty in putting emotion into words, may be a marker of a more general impairment in the capacity for emotion information processing.
INTRODUCTION
A fundamental tenet of psychosomatic medicine is that interference with the experience and expression of emotions can have an adverse affect on health (1) . Early in this century, it was observed that the onset and course of certain diseases were adversely affected by the repression of certain conflicting ideas and their accompanying affects (2) . A later alternative view was that a deficit or developmental arrest in the capacity for symbolic mental representation of emotion was the core problem in patients with psychosomatic disorders, typified by a diminished ability to identify and describe feelings (3) . This latter view has evolved into the concept of alexithymia, a term coined by Sifneos in 1972 meaning "absence of words for emotion" (4) . Although con-siderable progress has been made since then in translating clinical observations into quantifiable empirical findings, fundamental assumptions about the alexithymia construct remain to be validated.
Sifneos and Nemiah posited that the deficit in the capacity for symbolization of emotion (in verbal behavior, fantasy, and dreams) resulted in a variety of manifestations, including abnormal physiology resulting in disease, a propensity for impulsive behavior, discomfort with and avoidance of social relationships, and an impaired capacity for self-care and self-regulation (5) . It was assumed that these overt manifestations were expressions of an abnormal affective state arising from this deficit in symbolization. Thus, limited and undifferentiated descriptions of emotional experience were thought to be an accurate representation of the internal state of alexithymic individuals. Alexithymia is therefore distinguished from denial and repression, which assume the existence of well differentiated emotions that are kept out of conscious awareness by conscious or unconscious processes.
One fundamental assumption about alexithymia that remains to be validated is that alexithymia is associated with an impairment in the capacity to recognize emotions. Several investigators have examined this issue, and findings to date have been mixed. McDonald and Prkachin (6) observed no significant difference between alexithymic and nonalexithymic male undergraduate students in the ability to recognize posed facial expressions of emotion. However, there were only 10 subjects in each group, and alexithymia was evaluated using the Schalling-Sifneos Personality Scale, an insufficiently reliable measure of alexithymia. Mayer and colleagues (7) studied 139 subjects ages 17 to 63 years and observed no significant association between alexithymia as measured by the Toronto Alexithymia Scale (TAS) and the accuracy of recognition of emotions depicted in human faces, color swatches, and abstract designs. Findings for recognition accuracy of emotion in human faces were not reported separately nor was the range of TAS scores or the number of subjects meeting criteria for alexithymia. Berenbaum and colleagues (8) also studied 137 undergraduates and observed that alexithymia, as measured by the TAS, was not associated with the accuracy of recognition of the emotional content in stories. Parker and colleagues (9) observed, in 216 undergraduates, however, that alexithymia as measured by the TAS-20 was significantly associated with decreased recognition accuracy of facial expressions of emotion. Mann and colleagues (10) observed a similar association between alexithymia and decreased recognition accuracy of facial expressions of emotion in a sample of 62 medical center employees.
Another fundamental hypothesis about alexithymia that remains to be empirically validated is that it is not just a verbal phenomenon. Clinical observation and theory suggest that the subjective and behavioral features of alexithymia are a consequence of impaired symbolic representation of emotion (11) . If the stimuli or responses in objective measures of emotion recognition involve emotion words, relatively poor performance on such tasks could be due solely to difficulty comprehending and using emotion terms accurately. To date, no studies of emotion recognition in relation to alexithymia have used purely nonverbal stimuli and responses. If alexithymia only involves impairment in the use of emotion words, emotion recognition accuracy using purely nonverbal measures should not differ between alexithymic and nonalexithymic individuals.
A critical feature of alexithymia research is the method used to measure alexithymia. The 20-item version of the TAS (TAS-20) is a psychometrically sound instrument (12, 13) that is easy to administer and score. The TAS and TAS-20 have been used widely in clinical research and have generated many important findings (14) (15) (16) . This self-report instrument asks the respondent to rate the degree of agreement with statements such as "I find it hard to describe how I feel about people" or "I often don't know why I am angry."
A potential problem with this measurement approach is evident when it is considered that the alexithymia construct was developed precisely because certain patients appeared to lack the ability to make accurate judgments about their internal emotional states. Valid judgments about one's ability to monitor and report on internal emotional states accurately may require the relative absence of the trait being measured. An alternative approach to the measurement of alexithymia is to avoid self-ratings by measuring directly the respondent's ability to put feelings into words. The Levels of Emotional Awareness Scale (LEAS) (17) (see below) was created for this purpose and was used with the TAS-20 as another independent measure of alexithymia. Both the LEAS and the TAS-20 are based on the assumption that alexithymia is a continuous variable in the general population.
The present investigation was conducted in a large community sample in the context of a study designed to establish population norms for the LEAS. Given that alexithymia as measured by the TAS has been correlated with age, sex, and socioeconomic status in some studies but not in others (18) , a large sample that is balanced across these demographic variables allows for evaluation and control for their effects while examining the relationship between alexithymia and emotion recognition. We evaluated whether alexithymia is associated with decreased ability to recognize emotion stimuli by using several different emotion recognition tasks. We also evaluated whether alexithymia is exclusively a verbal phenomenon by determining whether performance varied depending on whether the stimulus or response was verbal or nonverbal. Finally, we used both an established (TAS-20) and a relatively new (the LEAS) measure of alexithymia to deal with the potential limitations of each measurement approach (19) .
METHODS

Subjects
Three hundred eighty subjects were recruited from the community. The recruitment strategy sought equal numbers of subjects in the 30 groups or cells defined by the two sexes, five age groups, and three socioeconomic classes. The five age groups were 18 to 25, 26 to 35, 36 to 48,49 to 64, and 65 to 80 years. There were 184 men and 196 women. Socioeconomic status (SES) was defined based on occupation and was divided into working (craftsmen, laborers, service workers), middle (managers, clerical, sales, etc.), and upper (professional, technical) classes. Eighteen cells had 14 subjects, five had 13, one had 12, one had 11, two had 10, one had 8, and two had 6 subjects. There were no significant differences in number of subjects between genders, among the three SES groups, or among the five age groups [(x 2 = .378, df = l , p = .539), ( / = .415, df = 2,p = .873), (x 2 = 3.737, d/= 4, p = .443) respectively]. Subjects were required to be native English speakers and were excluded if they had a self-reported history of serious psychiatric disorder, substance abuse, or cognitive impairment. Subjects gave informed consent and were paid $10.00 for their participation. They completed the questionnaires in a quiet setting with an examiner present to answer questions and to assure no contact between subjects. Subjects were allowed to leave any item blank on this or any other scale. Subjects with fewer than 17 (85%) scorable responses were dropped from the analysis. Scores were prorated if subjects had fewer than 20 and more than 16 responses. Ten subjects had one missing item, and two subjects had two missing items. Cronbach's o for the TAS-20 was .84 (JV = 368).
Levels of Emotional Awareness Scale. The LEAS is a written, projective instrument that asks the subject to describe his or her anticipated feelings and those of another person in each of 20 scenes (vignettes) described in 2 to 4 sentences ( Table 1) . Highly reliable structural scoring criteria are used to evaluate the degree of differentiation and integration of the words denoting emotion attributed to self and other. Higher scores reflect greater differentiation in emotion, greater awareness of emotional complexity in self and others, and relative absence of alexithymia. In previous research, the LEAS has been shown to correlate positively with scores on two cognitive-developmental measures: the Sentence Completion Test of Ego Development and the cognitive complexity of the description of parents (17) . The LEAS also correlates positively with the Openness to Experience Inventory (17) and the degree of right hemispheric dominance in the judgment of facial emotion (20) . Interrater reliability of LEAS total score has been consistently high with intraclass r = .84 (17) and Pearson product moment r = .97 (20) . An adequate estimate of the test-retest reliability of the LEAS in the general population is not available.
One scene was presented per page, followed by two questions: "How would you feel?" and "How would the other person feel?" at the top of each page. Subjects wrote their responses on the remainder of each page. They were instructed to use as much or as little of the page as needed to answer the two questions. Eight subjects left one item blank, and one left two items blank. Scores were pro-rated for these subjects.
Responses were scored separately for each scene. Each scene receives a score of 0 to 5 corresponding to the underlying cognitive-developmental theory of five levels of emotional awareness (21), resulting in a maximum total score of 100. Each reply received separate scores for the emotion described for the "self and for the "other." The lowest score (level 0) was for nonemotion responses in which the word "feel" is used to describe a thought rather than a feeling. Level 1 reflects an awareness of physiological cues, e.g., "I'd feel tired." Level 2 consists of words that are typically used in other contexts but are frequently used to convey relatively undifferentiated emotion, e.g., "I'd feel bad," or use of the word "feel" to convey an action tendency, "I'd feel like punching the wall." Level 3 responses involve use of one word conveying typical, differentiated emotion, e.g., happy, sad, angry. A glossary of words at each level was created before this study to guide scoring. The highest score for the self and other, Level 4, was given when two or more Level 3 words were used that conveyed greater emotional differentiation than either word alone. Each subject thus received a separate score for the self response and for the other response from 0 to 4. In addition, a third "total" score was given equal to the higher of these two scores, except in the case in which both self and other received Level 4 scores. Under these circumstances, a total score of Level 5 was given for the scene if the emotions for self and other could be differentiated from one another ( Table 1) . Only results using the total score are reported. Thus, the ratings were based entirely on structure and involved no inference regarding the meaning of words, and no attempt was made to rate for appropriateness of the response.
Protocols were identified only by subject number; each scene was coded independently of the others across all subjects. All protocols were scored by one rater. In addition, 120 items (6 of each of 20 scenes) were randomly chosen from the entire sample and scored independently by a second rater. Interrater reliability for self, other, and total score was high: Pearson r (118) = .98, .91, and .92, respectively. Intratest homogeneity for self, other, and total, measured by Cronbach's a, was .84, .83, and .88, respectively [N = 371).
Perception of Affect Task. The PAT is a 140-item instrument that asks the subject to identify emotions in each of four 35-item subtasks. In each subtask, five sets of stimuli targeting each of seven emotions (happiness, sadness, fear, anger, surprise, disgust, and neutral) are presented. Responses involved choosing the correct response from a display of 7 items corresponding to each of the seven emotions. Scores consist of the proportion of accurate matches with a maximum score of 1.0.
The stimuli in Subtask 1 are sentences depicting a specific emotion that do not include words denoting emotion. The response to each item is selected from a list of seven words denoting emotion. The stimuli in Subtask 2 are photographs of faces with an emotional expression. The response options (words) are the same as in Subtask 1. The stimuli in Subtask 3 are the same senlences as in Subtask 1. The response to each item is selected from a page displaying each of the seven facial expressions presented as stimuli in Subtask 2. The stimuli (faces) in Subtask 4 are the same as in Subtask 2. The response to each item is selected from a page displaying photographs of scenes without human faces depicting each of the seven emotions. Thus, Subtask 1 (sentences-words) is verbal-verbal, Subtask 2 (faces-words) is nonverbal-verbal, Subtask 3 (sentences-faces) is verbal-nonverbal, and Subtask 4 (faces-scenes) is nonverbal-nonverbal. Item content was selected to achieve comparable difficulty across subtasks in a previous study. Scores for each subtask were prorated if no more than 5 of 35 items were missing. Otherwise, subjects were dropped from the analysis. Cronbach's a (and the number of subjects with no missing data) for each of the four subtasks and the total PAT were as follows: Subtask 
Multiple Regression Analyses
The model that we prefer for prediction of PAT scores gives preference to the LEAS as the first variable entered into a hierarchical multiple regression analysis. This preference is based on the fact that the LEAS is a direct measure of the ability to put feelings with words. If subsequently entered variables added little to the multiple correlation, that would support our contention that LEAS is a sufficient independent predictor of PAT scores. If subsequent variables added substantially to the multiple correlation, that would indicate that LEAS might need to be supplemented by other measures. The model that we actually tested entered TAS-20 as the second predictor, followed by age, gender, and SES. The latter three variables were entered in the order stated on the basis of our judgment that age is likely to be a stronger determinant of emotional awareness than gender or SES, and gender is probably theoretically more interesting than SES.
To test the adequacy of our preferred model more fully, additional hierarchical regressions were performed with: a) TAS-20 as the first predictor, followed by LEAS, age, gender, and SES; b) age, gender, and SES as first predictors, followed by LEAS and TAS-20; and c) age, gender and SES as first predictors, followed by TAS-20 and then LEAS.
RESULTS
Descriptive statistics for each variable are presented in Table 2 . The distribution of TAS-20, LEAS, PAT, and TMAS scores was consistent with those in previous studies. Fifty-one of 380 subjects were classified alexithymic by the criterion described previously (TAS-20 > 61).
The zero-order correlations between variables are presented in Table 3 . Both the LEAS and TAS-20 correlated substantially with each subtask of the PAT. The LEAS accounted for 18.4% of the variance in PAT, and the TAS-20 accounted for 10.5% of the variance in PAT. Results with both the LEAS and TAS-20 suggest that alexithymia is associated with decreased accuracy rates on purely verbal, purely nonverbal, and mixed verbal-nonverbal emotion recognition.
Significant correlations were observed between higher TAS-20 scores (and lower LEAS scores) and lower socioeconomic status, male gender, and older age (all p < .01). Significant correlations were also observed between lower PAT scores and lower socioeconomic status, male gender, and older age (all p < .01), supporting the need to control for demographic variables in elucidating the association between alexithymia and emotion recognition ability.
A hierarchical multiple regression analysis including LEAS, TAS-20, age, gender, and socioeconomic status was significant [F(5,374) = 28. To evaluate whether dysphoric affect may have contributed to the association between alexithymia and emotion recognition ability, the association between TMAS and other variables was examined. TMAS was significantly correlated with TAS-20 (r = .32, p < .001) but not with LEAS [r = .07) or PAT (r = -.004). The effect of adding TMAS as the first independent variable in the models described above was negligible; the change in the percentage of PAT variance explained by LEAS or TAS-20 ranged from 0 to 1.1%.
Performance by the three alexithymia groups on the LEAS and PAT is presented in Table 4 . The differences between groups on each variable are significant [p < .001) in the predicted direction (see Table 4 for specific F values). Figure 1 depicts PAT scores as a function of alexithymia group. Post hoc comparisons using the Scheffe test revealed that accuracy rates of alexithymic individuals were significantly lower than those of nonalexithymic subjects on all subtasks and the total PAT [p < .001). Differences between the alexithymic and the intermediate group were robust (p < .001) on Subtasks 1 and 3 and the total PAT and were more modest for Subtasks 2 (p < .06) and 4 (p < .02).
DISCUSSION
The major findings in this study are that the ability to recognize emotions decreases as alexithymia scores increase and that this decreased ability is both verbal and nonverbal. The validity of these conclusions was supported by the use of two independent measures of alexithymia that yielded essentially the same results. Furthermore, the sample was balanced across both genders, five age groups, and three socioeconomic classes, and the results did not change in substance when the effects of these demographic variables were controlled. These findings therefore suggest that the hallmark of alexithymia, the difficulty in putting emotions into words, may be just one manifestation of a more general impairment in the capacity for encoding and transforming emotional information. These findings are also consistent with the theory of levels of emotional awareness (21) , which states that use of words denoting emotion creates cognitive schemata that determine how emotion information is processed, whether that information is internal or external in origin or verbal or nonverbal in content.
The present results are consistent with other findings suggesting that alexithymia is not simply a problem in the use of words denoting emotion. Previous research indicates that alexithymic individuals manifest greater autonomic responses to laboratory stressors (26, 27) , greater interference due to arousal words during a Stroop task (28) , and responses indicative of more restricted and poorly integrated affect on the Rorschach (29, 30) compared with controls. The present study is the first to unequivocally demonstrate that differences between alexithymic and nonalexithymic individuals on nonverbal emotion measures are not due to linguistic processes associated with the testing procedure itself.
To the extent that a deficit in the recognition of exogenous emotional stimuli is related to a similar deficit in the recognition of endogenous emotional stimuli, the correlation between TAS-20 and PAT suggests that alexithymic individuals are aware of the deficit in question, a deficit involving lack of awareness. It should be noted, therefore, that the present investigation was conducted in a community sample consisting mostly of individuals who are not alexithymic. It is quite possible that the association between TAS-20 and PAT is largely determined by nonalexithymics and that the most severe alexithymics may not have been included or were underrepresented in this study.
Clinical observations suggest that alexithymic patients resemble color-blind individuals who have learned from others that they have a deficit in color perception (31) . Clinical research (16) also indicates that the TAS does detect clinically significant alexithymia. However, all of these clinical observations have been made in patients who were evaluated or treated by psychiatrists. Additional research is needed to determine whether the TAS-20 can detect the most severe cases of alexithymia, which may be characterized by lack of awareness of the deficits and rejection of referral to mental health clinicians.
The LEAS differs from the TAS-20 in that it involves a direct measure of performance, not judgments about performance like the TAS-20. Given that the PAT is also a performance measure, the stronger correlation between LEAS and PAT compared with the TAS-20 may be due to the possibility that judgments about performance (TAS-20) contain more error in measuring ability in a given area (emotion recognition) than a direct measure of that ability or one closely related to it (LEAS). In light of the overall high mean accuracy rate on the PAT (85%), another possibility is that the LEAS is better at distinguishing subjects at the nonalexithymic end of the continuum than the TAS-20, which is designed to detect individuals who are alexithymic. It is not known how the LEAS compares with the TAS-20 in detecting severe alexithymia.
Although the results of this study suggest that the LEAS is a viable measure of alexithymia, multivariate analyses suggest that each measure has its advan-tages and disadvantages. Although each of the factors of the TAS-20 correlated significantly with total PAT accuracy rates, only Factors 1 (difficulty identifying feelings) and 3 (externally oriented thinking) explained additional variance in PAT after the LEAS was accounted for. As expected, the LEAS absorbed the variance in PAT due to Factor 2 (difficulty describing feelings). Factor 1 may be somewhat better at detecting undifferentiated emotion than the LEAS, and Factor 3 may be a bit better at capturing a general inclination to ignore internal states because the LEAS requires that one attend to them.
With regard to the clinical implications of these results, a growing body of literature suggests that negative affective states are an important determinant of adverse health outcomes (32) . Tellegen and colleagues (33, 34) have shown that personality is largely determined by two independent constructs, positive and negative affect, raising the question of whether the effects of hostility, depression, and pessimism on health are due to a common affective denominator. It is therefore relevant to note that, although alexithymia scales tend to be highly correlated with negative affect scales (35) , including a positive correlation between TAS-20 and TMAS in the present study, the LEAS appears not to be.
The levels of emotional awareness construct (21) addresses the structure of experience and is theoretically intended to be independent of either positive or negative affect. Given the consistent associations between the PAT and both the TAS-20 and the LEAS and the evidence that LEAS is independent of negative affect in this and another study (20) , the present study demonstrates that alexithymia is not simply another index of negative affect. The LEAS may therefore be useful in future studies exploring whether the association between alexithymia and health outcomes is independent of its association with negative affect. An alternative theory that combines the two perspectives is that undifferentiated negative affect (36) may be a better predictor of health outcomes than differentiated negative affective states.
Another potentially important link between alexithymia and health outcomes is interpersonal relationships. The recognition of emotion stimuli is important in social relations (37) . Impairment in the ability to empathize can lead to strained interpersonal relations and a tendency toward social isolation. Prince and Berenbaum (38) have shown that alexithymic individuals experience decreased pleasure in social settings but have normal pleasure responses to physical stimulation. The present findings may therefore be pertinent to the growing evidence of the importance of social support as a moderator of the relationship between life stress and physical disease (39, 40) . At present it is not yet known whether social support exerts its beneficial influence in part by modifying the nature of emotional arousal (valence, degree of differentiation, or intensity) in individuals at risk for adverse clinical outcomes or through some other mechanisms.
Finally, an important therapeutic question is whether promotion of verbal or nonverbal labeling of emotion in psychotherapy can alter the capacity for emotion information processing. If so, it would be important to determine whether such changes are associated with alterations in the accompanying biological substrates of emotion and the disease processes with which they may interact. 
